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Michigan ranks third among the
nation’s sweet cherry producing
states. In years of high pro-
duction Michigangrows almost 50
million pounds of ‘‘sweets,”
Plantings have been heavy, and
tree counts indicate that the state
may soon be producing from 60
to 70 million pounds of this pop-
‘ular fruit. Adequate numbers of
hand pickers are no longer a-
vailable, and a considerable part
of the Mlchigan crop will have to
be machine picked if it is to
‘be produced and sold at a profit.

The USDA and MSU research
group, of which the authors are
a part, has been investigating
the possibility of machine har-
vesting sweet cherries for almost
10 years. However, it was not
until 1966 that a major break-
through occurred. In that year
three of the 19 Michigan grow~
ers who machine picked sweet
cherries permitted the writers
to study their harvesting oper-
ations in detail. These studies
proved. conclusively that sweet
cherries could be successfully
machine harvested on a com-
mercial basis.

This fact was widely pub-

licized, with the result that dur- -

ing the 1967 harvest sea-
son almost 100 sweet cherry
growers used machines in har-
vesting more than 2 million
pounds of this fruit, Studies of
four of these harvesting opera-
tions, and observations of several
more, brought tolightfacts which
should prove us to growers
who plan to machine harvest sw-
eets during the coming season.,

Equipment Performance
Two types of fiuit collecting

East Lansing, Michigan

equipment were included in the

studies: 1) frames with self-
clearing sloping surfaces down
which the cherries rolled onto
conveyors, that transferredthém
to containers in which they were
moved to the processing plants;
and 2) horizontal roll-out ¢ cur-
tains’’ which, as they were re-
tracted, transferred the cherries
to conveyors that moved them into
bulk boxes. )

The 1967 studies showed that
the horizontal collecting curtains
caused significantly more bruis-
ing than did the units with slop-
ing surfaces (see Table 1). .- The
increased amount ofbruising was
due to the fact that when roll-

. out curtains were used the cher-

ries fell further, and they fell
either onto other cherriesor onto
a flat, rather than a sloping sur-
face. It is also true that some
bruising occurred when‘‘pocket-
ed” cherries tumbled over each
other as the curtains were being
closed.

The 1967 crop was relatively
short--sweet cherries were in
demand-- and none of the fruit
included in the trials was down-

graded by processors because of

bruising. It should be remem-
bered, however, that buyers tend
to become more demanding in
full crop years, and the time is
likely to: come when bruised
cherries will mean diminished
returns. )

1t was observed that the re-
sults obtained depended,
considerable extent, on the skill
of the -operators and the nature

of the orchards in which the e~

quipment -was used. ' Growers
who plan to purchase harvesting
machine s should see the various

to a

types in actual operation, discuss
the matter with the intended pro-
cessor, and then decide which unit
will perform most satisfactorily
under the conditions which exist
in their particular orchards.

A considerable percentage of
Michigan’s sweet cherry.crep is
produced by growers who own tart
cherry orchards, -and have pro~
vided themselves withtart cherry
harvesting equipment. The re-
sults of the 1967 studies show
that these machines can be used
to advantage 'in harvesting all
but the #ldest and largest sweet
cherry trees. :

Sweet cherry trees that are 15
or more years old are usually:
larger than mature tart cherry
trees.. The scafford branches
of older - sweet cherry trees
are often 6 inches or more in
diameter and difficult to: shake.
To machine harvest the older and
larger trees effectively will re-
quire shakers of greater power
than those being commonly used
in picking  tarts. It is estimated
that from 25 to thirty percent of
Michigan’s sweet cherry trees
fall into this category, and spe-
cialjzed equipment will no doubt
be developed for trees of this
size. = However, for the present
at least, the cherry harvesting
equipment which is now, or soon
will be, in the hands of growers,
will be used in harvesting sweets
as well as tarts.,

All of the machines used in
harvesting the sweetcherriesin-
cluded in the studies here re-
ported were designed primarily
for harvesting tart cherries. By

the time the 1968 crop matures
more than 500 Michigan growers



‘'will have provided themselves
with mechanjcal harvesting e-
quipment. The capacity of these
machines will be sufficient to
harvest the major part of the sw-
eet cherry crop. Inasmuch as
sweets mature before tarts are
ready to harvest, the equipment
can be used for both crops. Many
of the growers who do: not own
the necessaryequipment can pro-
bably arrange to have their cher-
ries harvested on a custom basis.

Using the machines for both
crops will spreadoverhead costs,
and also enable growers to offer
their maching operatorsemploy-
ment during a longer harvest
season.
summed up by saying thatcherry
equipment which will effectively
harvest sweets as well as tarts
is readily available. It will
no doubt be usedextensively dur-
ing the coming season.

. 'When machines of the type de-
scribed above are used in har-
vesting tarts, the cherries are
normally moved by the convey-
ing system into water filled tanks.
When the machines are operating
properly, little or no damage oc-
curs during the tank filling oper-
ation. '

Sweet cherries are not hormal-
1y handled inwater, and when they
drop from an - elevator into
the bottom of a bulk box or onto
other cherries in a partially fill--
ed container, bruising is sure to
result.

The. 'sweet . cherry industry
needs - an inexpensive box filler
which will eliminate the damage
which now takes place at this
transfer point. Inasmuch as a
filler is not needed during the
tart season, it should be possi-
ble to remove the filler from the

The situation can' be-

harvester after the sweet cher-

‘ries have been picked.

Most of the leaves, twigs, etc,
which come down with machine
harvested tarts float to the top
of the water filled tanks in which
the cherries are handled, When
it reaches this point, the material
is skimmed off and the cherries
are left clean and bright.

Inasmuch as sweet cherries
are not handled in water, the

“trash which comes down with this

fruit cannot be floated off but must
be eliminated in some other way.
Some of the growers visited dur-
ing the course of the study em-
ployed a worker whose duty it
was to pick out leaves and twigs
as the boxes were being filled.
Others installed blowers at the
point where the cherries dropped
from the end of the elevator into
bulk boxes. One producer em-
ployed a crew which picked out
leaves and trash as the harvest-
ed cherries were run over an at-
the-farm sorting belt,

None of these methods of elim-
inating trash proved tobe entire-
1y satisfactory. Something better
is needed, and the equipment
manufacturer or grower who
solves this problem will perform
a much needed service. It has
been suggested that it may be
possible to handle sweet cher-
ries in a water or dilute brine
solution. This might stop crack-
ing, eliminate the bruises which
otherwise occur as the boxes
are being filled, and provide a
means of floating off trash.

Varieties and Harvesting
Although some varieties are
more firmly attached +to the trees
than others, Napoleons, Emperor
Francis, Schmidt, Hardy Giant,

Black Tartarian, Hedelfingens,
Gold and Windsor have all been
successfully machine harvested.
Under favorable conditions grow-
ers should be able to machine
harvest any of the commercially
grown varieties common to Mich-
igan,

As might be expected, the re-
sults of the study indicate that
the rate at which a crop of ei-
ther sweet or tart cherries can
be harvested depends, to a con-
siderable extent, on the size and
age of trees, planting distances,
the way in which the trees have
been pruned, and the terrain on
which the orchard grows.

Michigan operators normally
harvest tart cherries at the rate
of from 25 to 40 or more trees
per hour. The tonnage of fruit
obtained depends, of course, on
the number of pounds produced by
the trees involved.

The results of some individual
case studies, made during the
course of the investigation,
should enable growers who have
had experience in machine pick-
ing tart cherries, or who are fa-
miliar with the rate at whichthis
fruit can be harvested, to esti-
mate. the rate at which sweet
cherries can be machine picked.
- Two growers included in the
study. harvested both sweet and
tart cherries with the same e-
quipment. The results obtained
by these men, along with obser-
vations made in other orchards,
indicate that sweet cherry trees
of comparable size growing under
similar conditions, can be ma-
chine harvested almost asfastas
tart cherries

(see Table 1),
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TABLE I OComparison of results achieved in 1967 in machine harvesting sweet and tart cherries
with different types of equipment.
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This -photograph shows the fruit collecting unit with self-clearing

sloping sides.
and tart cherries.

Units of this type are used in harvesting both sweet

Maturity and Recovery -

Maturity is a dominating in-
fluence . affecting most of the
factors which determine the suc-
cess or failure of a sweet cher-
ry harvesting operation. - The
results of a study made by
the writers showed that as sweet
cherries become "more mature
the percent separated by shaking
increased from 60% to 94% dur-
ing the 16 day period just pre-
ceding full maturity. Napoleons,
Windsors and Schmidts were in-
cluded in these studies. The fi-
gures represent averages for
these three varieties, and it was
found that others have similar
characteristics.

Mature cherries are not only
easier to machine pick, but they
have the added advantage of be-
ing considerably larger and hea-
vier than cherries that are har-
vested before they reach this
stage of development. - Canners
prefer cherrles that are fully
mature,

Unfortunately, allowing the
fruit to become fully mature
has some very ‘real disad-
vantages. As full maturity ap-

proaches,  the -number of.crack=,

ed, scarred and brown rot in-
fected cherries tends to increase.
It is- also true that dark varie-
ties develop a deep red color
which, from the point of view of
Maraschino packers; is undesir-
able. It ishoped thatbrine-pack-
ers will find a way to process
dark red cherries. Should they
be unable or unwilling to do so,’
it may become necessary for
growers to find other markets
for their dark red cherries. Do-
ing 'so might prove difficult, but
growers who can no longer, re-

cruit hand pickers must either »

mechanize their harvest opera-
tion or go out of business.

Growers who allow their sweet
cherries to become fully mature
take a calculated risk. Most of
those - who -have  done so have
been successful. - On the other
hand, most of the growers who
have tried to machine pick im-
mature sweets have been disap-

pointed.

It is one thing to decxde that
maturity. is desirable and anoth-
er thing to determine with as-
surance when that point has been
reached. One index of matur-
ity is the amount of force re-
quired to pull individual cherries
from the tree. - As the fruit be~
come more mature, the- attach-
ment force diminishes until
a point is reached at which most
of the cherries can be success-
fully separated by shaking.

In studying thischaracteristic,
the writers used a small hand-
made scale which measured in
grams the amount of force re-

quired to separate individual
cherries from the tree. It was
found that, on the average, dur-
ing the two weeks preceding full
maturity, the attachment force of
typical cherries of the Schmidt
variety graduallydecreased from
about 450 to a little over 300’
grams.

Unfortunately, a simple inex-
pensive unit, by means of which
this force can be measured ex-
actly is not,-as far asthe authors.
know, .available. It is hoped that
some enterprising equipment
manufacturer will place such a
device -on .the market. In the
meantime, alittle practice should
enable growers to determine. -by
‘*feel’” about whenharvest should
start, The determination can be
made by pulling .12 or-15 cher-
ries chosen at random from var-
ious points around the outside of
a- typical tree. - As long as-the
cherries: pull ‘‘hard”’, they.are:
not ready. When they begin to
pull ‘‘moderately hard,’’ harvest
time -is approaching. When.they
begin - to -come. off ‘‘rather
easily,” the time tostartharvest
has probably come.

Size, and the color of bothskin.
and. flesh. are also indications of
maturity. By usingall, oracom=-
bination of several of these in-
dicators, " the. grower should ‘be
able to decide . when to start
harvest. S

One  sure wav to choose the
right time is to test-snhake one or
two typical trees. If the re-
covery is satisfactory, the har-
vest should be continued. If the
cherries do not come off easily,
the fruit should be given a little
more time in which to mature.
The chemical looseners which
might help solve separation pro-
blems are: as yet unavailable,

This “roll-out curtain” type cf oollecﬁng unit also has been used
in lm.rvesting sweet and tart eherrlu



Quality

The shaking, incident to
machine harvesting sweets,
sometimes causes on-the-tree
bruising = before the fruit
separates., This type of bruising
is .almost sure to be serious,
when the cherries are immature
and so firmly attached to the tree

" that prolonged shaking causes the
. cherries to beat against each
other before separating from the
tree. = Additional bruising oc-
curs when the cherries strike br-
anches on the way down. Still

more damage is often caused by

the collecting and handling e-
quipment. Still further bruising
takes place *when the fruit is
piled too deep in bulk boxes.

The total amount of bruising
ranges from less then 10 to more
than 50 per cent depending on
the size of the tree, the matur-
ity of the cherries and the type
of equipment used. ‘See Table
1 for some average figures.

Bruising lowers quality, andin
the final analysis means dimin-
ished returns tobothgrowers and
processors. On the tree bruis-
ing can be kept at a minimum
by delaying harvest until the
cherries separate easily, after
separation bruising can be re-
duced by providing effective e-
quipment, employing good help
and using approved methods.

As already mentioned, delay-
ing the:harvest may increase the
percentage of cherries with cr-
acks and other blemishes, Some
of them can be eliminated at the
orchard level by hand sorting.
When this is not feasible, the

-mediately after harvest.

sorting can be done at the pro-
cessing plant by either hand sor-
ters or machines. The electric
sorters now in common use are
already quite effective, and they
are being constantly improved.

As reported early in 1967,
and confirmed by further studies
conducted later that year, brining
cherries immediately (within 30
minutes) after harvest: 1) fa-
cilitates bleaching, 2) tends to
minimize the visual effects ofbr-
uising, 3) tends to prevent the
loosening  of attached stems, 4)
causes only a slightloss in weight
(1 or 2 per cent), and 5) does
not have a significant effect on
either size or firmness.

The cherries that were brined
immediately after harvest were

_significantly superior to com-

parable lots brined after inter-
vals of 4 to 8 hours. In other
words, the bruising incident to
mechanized picking does not
lower the grade nearly as much
as it does when the cherries are
brined after an interval of sever-
al hours. The differences in
favor of immediately brining are
significant, and growers should
work with packers in devising
handling methods tnat will make it
possible to brine the fruit im-
A se-
parate report onthe brining stud-
ies is being prepared and will
be made available at an early

date.
Handling

Generally speaking, mechani-
zation usually leads tobulk hand-
ling -- this is true of sweet
cherries. Most machine picked

Shown in operation is a side-mounted blower, installed at the point
where cherries are transferred into boxes.

The air blast took out

some but not all of the leaves and trash which came down with the

cherries.

sweets are handled in bulk boxes
of the conventional type. Inmost
of the orchards that were
checked, the 24-inch boxes were
filled to within 4 to 8 inches of
the top, which meant that the
cherries were piled to depths of
16 to 20 inches.

Although no detailed studies

were conducted, observations,
made at the time some of the
bulk handled cherries arrived at
processing plants, led to the con-
clusion that piling mature cher-
ries to these depths caused some
bruising, The seriousness of the
damage no doubt depends on the
variety and the maturity of the
fruit. Although dataon which spe-
cific recommendations can be
based are not available, growers
who use bulk boxes should avoid
piling the fruit too deep.

Summary and Cenclusions

More than 2,000,000 pounds of
Michigan grown sweet cherries
were successfully machine har-
vested during the 1967 season.

The machines that were devel-
oped primarily for harvesting
tart cherries can be used inhar-
vesting sweets, and much of the
equipment which is now in the
hands of the growers will be used
for both crops in 1968.

These machines could be im- -
proved by adding a box filler and
a trash eliminator.

Sweet cherry trees of com-
parable size can be mechanically
harvested almost asfastastarts,
Large and older trees may re-
quire special equipment.

- Under favorable conditions,
growers should be able to ma-
chine harvest any of the com-
mercially grown varieties com-
mon to Michigan.

Sweet cherries that are to be
machine picked should be allowed
to become fully mature.

Quality can be maintained by
using effective equipment, em-
ploying good help and using re-
commended handling techniques.

Immediate -brining helps to
maintain the quality of cherries
that are made into Maraschinos,

Bulk handled sweet cherries
should not be piled too deep.

The possibility of water or
dilute brine handling sweet cher-
ries should be investigated.

It seems likely that, in the .
years to come, a considerable
percentage of Michigan’s sweet
cherry crop will be machine har-
vested.



